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(54) YCTPOMCTBO A^l^^ B03AEPiCTBM^ 3J1EKTPMHECKMM TOKOM 



(57) PecjDepaT: 

06nacTb ncnonbsoBaHUJi: k MeAHMUHCKOM 

TeXHMKe, K yCTpOMCTBaM B03f2,e\^CTB\A9\ 

oneKTpuHecKMM TOKOM pjr\9\ neMeHMJi 
3a6oneBaHnCi m TpaBMarnMecKHX noBpe>KfleHMCi 
onopHO-flBuraTenbHOM m HepsHOM cucTeivi 
MeroAaMM aneicrpocTHMy/iflLtHM m u^eHTpanbHoti 
MJiM HpecKOJKHOM 3neKTpoaHanre3MM. Oho mokbt 
raioKe ncnojibaoBaTbcfl An« nccneAOBaHnPi 

B036yAHMOCTM M HepBHO-MbllUeHHOt^ CMCTeMbl M 

MMorpac|DHM. Cyi4HOCTb M3o6peTeHMfl: 
ycTpot^CTBO BKHiOHaeT nepecTpanBaeMbiCi 
reHeparop cumanoB Hscyii^ef^ nacTOTbi, 
ynpaBJiflOMbie reHeparopbi np^iMoyronbHbix m 
TpeyrojibHbix cumanoB hm3koC^ nacTOTbi, 
MOAy-nflTop, cyMMarop, cfjopMHpoBarenb 
OAHonojiflpHbix MMnynbCOB, npepbieaTerib, 6jiok 
KOMMyraMMM, AByxKaHaiibHbiM ycMJiMTe/ib 

MOLl^HOCTM, BblXOAaMU nOAKnK)HeHHblC^ K 



aneKipoAaiw BosAeMCTBun AByxKaHanbHbie 
npeoGpaaoBaTejib TOKa, nuKOBbiCi ASTeKTOp, 
MHTerpaTop, aHanoro-i4Mc}DpoBoPi 
npeo5pa30BaTenb m 6noK HHAHKai^nn cnjibi TOKa, 
KOMnapaTop, 6noK aaLnmbi, raP^Mep m 6jiok 
3ByKOBoPi cMrHanM3ai4kin. YctpoPictbo nosBorifleT 
BOSAeCicTBOBaTb Ha nai^neHia nepeweHNbiM 

TOKOM perynHpyeMOM MaCTOTbl C B03MO>KHOCTblO 

TpeyronbHoti m npflMoyronbHoPi MOAyjifli4MH 
OToro TOKa c peryjiMpyeMbiMn MacTOTOM m 
my5MHoJ^ MOflyn«i4MH. npuneivi B03AeCicTBne 

MO>KeT OCyiAeCTBJlflTbOfl B HenpepblBHOM HJIM 

npepbiBkiCTOM pe>Ki/iMax no OAHOMy \Anvi AByM 
KaHanaM, a TaKKe BosAef^cTBOBaTb Ha nai^neHTa 
no OAHOMy kinn AByM KananaM OAHonoJinpHbiMki 
i^MnyjibcaMM c peryriMpyeMbiMM napaMerpaMii 

MJIM nOCTOflHHbIM (raJlbBaHMMeCKUM) TOKOM. 3 

3.n. c|3-nbi, 9 MJi. 
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(54) DEVICE FOR ACTING WITH ELECTRIC CURRENT 

(67) Abstract: 

FIELD: medical engineering. SUBSTANCE: 
device has retunable carrying frequency 
generator, controllable generators of 
rectangular and triangular low frequency 
signals, modulator, adder, unipolar pulse 
shaper, interrupter, commutation unit, 
two-channel power amplifier connected with 
its outputs to action electrodes, 
two-channel converter, peak detector, 
integrator, analog-to-digital converter and 
current indication unit, comparator, safety 



unit, timer and acoustic warning unit. The 
device treats patient with alternating 
current of adjustable frequency and 
modulation depth so that the treatment can 
be carried out in continuous and 
intermittent mode through one or two canals. 
Treatment with rectangular pulses with 
unipolar pulses is also applicable through 
one or two canals with controlled parameters 
or direct (galvanic) current. EFFECT: 
enhanced effectiveness in treating disease 
of locomotor and nerve system. 4 cl, 9 dwg 
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ycrpoP^CTBO OTHOCMTCfl K weAnquHCKot^ 

TexHMKe, B HacTHOCTH, K ycTpoCicTBaM Ana 

B03AeMCTBMJ1 SneKTpHMeCKMM TOKOM, M 

npeAHasHaneHo Ana neHeHUfi 3a6ojieBaHMPi m 
TpaBMaTMHecKMX noBpe>KAeHMM 
onopHo-ABurarenbHot^ m hbpbhom cucreMbi 
MeroAaMn aneKipocTHMyjiHUiMM n i^eHipanbHot^ 
MJin MpecKO>KHoCi 3neKTpoaHanre3MH. 
ycTpoticTBO MO>KeT TaioKe ncnojibaoeaTbCH a^ji 
MccneAOBaHi/if^ aneKipuHecKOVi B036yAHMOCTH 

HepBHOMblLUeHHOf^ CUCTeMbl HO pa3J1l4MHbiM 

MeroAi^KaM [1 ] 

MaeecTeH oneKipocTHMynflTop coAep>Kainnf^ 
reHeparop npflMoyronbHbix cumanoB c 

B03MO>KHOCTblO peryJlUpOBaHMW MaCTOTbl, 

MOAyJi^Top, reHeparop rpeyroJibHbix cumanoB c 
B03MO>KHocTbio perynnpoBaHMfl MacroTbi m 
aMiTJiMTyAbi, ycuni/iTenb mol4hoctm, 

noAKnioHeHHbivi BbtxoAaMH k sjieiapoAaM 

B03Ae^CTBk151. 

HaBBCTHoe ycTpoJ^CTBO McnonbsyeTCfl Afifl 

CTMMynflL\HM HepBHO-MblUJeHHOP^ CMCTeMbl. 

OAHaKO, B03Ae{^CTBne ocyiAecTBnfleTCfl TonbKO 
nepeiweHHbiM tokom, mto orpaHMHUBaei 

C|3yHKL\l10HanbHbie BO3M0>KHOCTV1 ycTpoMCTBa. 

HanGonee 6jih3KMM no TexHunecKoCi 
cyiAHocTn flBjifleTc« ycrpoRcTBo ahji 

BOSAeMCTBMfl aJieKTpi/IHeCKMM TOKOM, 

coAepJKaLuee reHeparop CMrHanoe HecyiAet^ 
Macrorbi, CB^isaHHbiC^ c nepsbiM bxoaom 
MOAyJinropa, ctDopwupoBarenb rpeyronbHbix 
curHanoB hmskoPi nacrorbi, ct)opMMpoBareJib 
oAHononyipHbix HMnynbcoB, 6noK nHAHKaiiMM, 
6noK KOMMyrai^MM m ycujikirenb MoiAHocru, 
CBflaaHHbiC^ c sjieicrpoAawiM B03Aei?icrBMfl [2] 
HsBBcrHoe ycrpoi^crBo nosBonwer 
BosAeC^crBOBarb sneicrpuHecKUM HMnyjibCHbiM 
OAHonormpHbiM roKOM mjih HMnyjibCHbiM roKOM c 
sanojiHeHMOM HMnyjibcoB curhanaMM HecyiAef^ 
HacTOTbi. OAHaKO, B MSBecrHOM ycrpot^crBe 
oTcyrcTByjoT bo3mo>khoctm perynnpOBaHUfl 
nHTepsana Me>KAy HMnynbcaMM m B03Aei^crBMfl 
nepeMeHHbiM tokom b nenpepbiBHOM pe>KMMe. 
KpOMe Toro, HajiUMne TonbKO oAHoro BbixoAHoro 
Kanana ne nosBOJiHeT BoaAei^cTBosaTb na 

MblUJL\bl-aHTarOHMCTbj. 3to CHM>KaeT 

CtDyHKI^MOHaJlbHbie B03M0>KH0CTM yCTpOMCTBa. 

npeAno>KeHHoe peujeHne paciLiMpfler 
4)yHKi4MOHanbbie bosmokhocth ycipoC^cTBa. 9to 
Aocrnraeicfl rew, hto npsAnoKeHHoe 
ycrpoMCTBo coAep>KMT reneparop cumarioB 
HecymeM Macroibi, cBjR3aHHbiM c nepsbiM 
BXOAOM MOAyJiflTopa, cfjopMnpoBarejib 
rpeyro/ibHbix curhanoB HH3Koi?i Macrotbi, 
cf)opMHpOBaTejib oAHononyipHbix HMnyjibcoB, 
6noK MHAMKaL4MM, 6J10K KOMMyrauuM m ycMnmenb 
MOLUHOCTH, cBfl3aHHbiCi c sneKipoAawM 
B03AeMCTBMH, oTni/iMaiOLAeecfi roM, mto b Hero 
BBBAeHbi TBHBpaTop npHMoyrofibHbix cMmanoB 

HMSKOf^ MaCTOTbl C B03MO>KHOCTblO 

pBryjinpoBaHM?! oro ^acTOTbi n aMnnnryAbi, 
cyMMarop, npepbiBarenb, aHanoro-unctipoBof^ 
npBo6pa30BaTBnb, oahh H3 BbixoAoe KOToporo 
noAKniOHBH k 6noKy nHAMKai^MH cunbi roKa, 

nOCneAOBaTBJlbHO COBAUHBHHblB nUKOBblM 

ABTSKTop, nHTBrparop M KOMnaparop, a TaK>Ke 

6nOK 3aU4MTbl, raMMBp, 6nOK 3ByKOBOM 

cnrHanM3ai4MH, npeo^paaoBarenb TOKa, BxoAaMM 
noAKnfOMBHHbiiii k sbixoAaM ycmiMTBnji 
MoiAHOCTH, a BbixoAaMU Mspea nuKOBbiCi 
AerBKTop K BxoAaM aHanoro-uncjDpoBoro 
npeo6pa30BaTBnfl, ppyr\Ae BbixoAbi Koroporo m 
BbixoA KOMfiaparopa cJOBAMHSHbi c 
cx>orBercrByKDiAHMH BXOAaMU 6noKa 3au4MTbi, 
npn oroM rBHeparop CMrHajiOB HecymeM 
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HacTorbi BbinojiHSH nepecrpanBaeMbiM, 
0opMMpoBaTenb rpByrojibMbix CMmanoB hm3koCi 
HacTOTbi BbinojiHBH B BMAB rBHBpaTopa 

TpByrOJlbHblX Cl/imanOB C B03M0>KH0CTbK) 

pBrynnpoBaHUfl Bro HacroTbi n aMnjinryAbi m 
noAKHJOHBH K nopBOMy BXOAy cyMMaropa, 

BTOpOl^ BXOA KOTOporO COBAUHBH C BblXOAOM 

ynpaBJiflBMoro rBHBparopa npHMoyrojibHbix 
curHanoB huskoPi Macioibi, a BbixoA co BTopbiM 
BXOAOM MOAyJiflTopa, 0opMnpoBaT6nb 
OAHononyipHbix nMnynbcoB BbinojiHSH c 

B03MO>KHOCTblO M3M6HeHMJ^ AHMTBribHOCTH 

MMnyjibca, nepnoAa cneAOBanufi nMnyjibcoB m 
AnnrenbHocru cf)poHTa nMnynbca, ycunMrenb 
MOiAHOcru BbinojiHeH AByxKanajibMbiM, a 6noK 
KOMMyraL\MM BKnioMaer b ce65i nepeKnicMarBriM 
poAa pa6or. nepeKniOMarejib nonflpHocru 
BbixoAHoro roKa, nepeicnioHarenb BbixoAHbix 
KaHanoB m perynnrop cunbi BbixoAHoro roKa, 
CBflaaHHbif^ c BbiKnroMareneM BbixoAHoro 
ckirHana 6noKa KOMMyrau^Mui, npuneM 
ckirnanbHbie BXOAbi OnoKa KOMMyrauikiki 
noAKHioHeHbi coorBercrseHHO k BbixoAaw 
MOAY-nnropa, cjaopwupoBarerm oAHononflpHbix 
i^MnyjibcoB M npepbiBarenn, curHaribHbie 
BbixoAbi K BXOAaM ycunkirejifl molahoctm, a 
ynpaBJiflioLJL^kie BxoAbi-BbixoAbi k 
cooTBercTByioiAMM BbixoAaM-exoA^M raj^Mepa v\ 
OJioKa aaLUMTbi, AonojiHktrexibHbie BbixoAbi 

KOTOpblX COeAMHeHbl C 6nOKOM SByKOBOM 

curHannsai^MM. 

OjIBKTpOAbl B03Ae^CTBli;i BbinOJIHBHbl 

CMeHHbiMki M Moryr 6biTb paankmnbix 
KOHcrpyKquM m HasHaMeHMfl, hto pacujMpfleT 
B03M0>KH0CTH ycTpof^cTBa. PacujMpeHMe 

cf)yHKL\MOHaJlbHblX B03M0>KH0CTeCl yCTpOt^CTBa 

AocTuraeTCfl TaK>Ke tbm, mto npeo6pa30BaTenb 
TOKa MMeeT AononHHTenbHbiC^ bwxoa Ann 
noAKntoHeHMfl bmbiuhiix perncTpupyfoiAMX m/mjim 
aHannsnpyiotAUX ycTpoKcTB, nanpuMep, 
MMorpacf)a. Pj\9\ KOHTpon^i cn/ibi TOKa, 
B03ABticTByioLi4ero na nai^neHTa, no AByM 
KaHanaM, hto ynyHiuaeT (|)yHKL\woHajibHbie m 
OKcnnyaTam/ioHHbie napaMOTpu ycTpoC^CTBa, 
nuKOBbit^ AeTBKTop, MHTerpaTop, 

aHajioro-nMctDpoBoC^ npeoepasoBarenb m 6noK 

k1HAV1Kai41/IM CklJIbl TOKa BbinOJIHeHbl 

AByXKaHanbHblMM . 

CytAHOCTb M306peTBHMfl COCTOUT B TOM, HTO 
B OAHOM yCTpOplCTBe CXDBMBLABHbl B03M0>KH0CTM 
B03ABl^CTBHn Ha nai^HBHTa nepBMBHHbIM TOKOM 

pBryjiHpyBMoCi nacTOTbi c TpByronbHoPi n 
npfiMoyroribHoii MOAyn^MneM OToro TOKa, 
npMMBM HacTOTa n rny6MHa MOAyJi^i-lni^ 
nBpBMBHHoro TOKa pBrynnpyHDTCH b lUHpOKHX 
npBABnax, a B03AeCicTBHs Mo>KeT 

OCyLJJ,eCTBri51TbCfl B HBnpBpblBHOM MJIH 

npepbiBMCTOM pe>KMMax no OAHOMy nnn AByM 
KanajiaM. m bo3mo>khocth bosabmctbh^i Ha 
nai^MBHTa no oAHOMy mjih AByM KananaM 
OAHonon^ipHbiMM HMnyjibcaMn TpanBi^neBHAHOM 

CjDOpMbi C pBryjlUpyeMblMM AJ^HTBJlbHOCTbK), 

nepnoAOM cneAOBaHUfl, AnnTenbHOCTJiMi/i 

CjppOHTOB. 

Ha cjDnr.l npBACTaBneHa cTpyKTypnaa cxeMa 
ycTpoMCTBa, Ha ct)nr.2 9 aniopbi ero BbixoAHbix 
Hanpfl>KeHMM. 

YCTpOtlCTBO CX5ABp>KMT TBHBpaTOp 1 

curHanoB HecymBM nacTOTbi c pBrynsTopoM 2 
HacTOTb), BblXOAOM noAKmoHBHHbiPi K nepBOMy 

BXOAy MOAyTiyiTOpa 3, BTOpOPl BXOA KOTOpOfO 

coBAHHSH Hepes cyMMaTop 4 c sbixoAaMU 
ynpaBJiyiBMoro renepaTopa 5 TpByronbHbix 
curHanoB nnsKoi^ nacTOTbi c pBrynaTopaMU 6 n 7 
HacTOTbi M aMnnMTyAbJ m renepaTopa 8 
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npflMoyroJibHbix cumanoB huskom MacToibi c 
peryjiflTopaMM 9 m 10 HacroTbi m aivinjiMTyAbi. a 

BblXOA C OflHUM M3 CUmanbHblX BXOAOB SnOKB 1 1 

KOMMyraqnn, ApyrnMM curHanbHbiMH exoflaMU 
coeflUHeHHoro c npepbiearejieivi 12 
nepewieHHoro TOKa m ctDopwMpoBaTejieM 13 
OAHononiipHbix HMnynbcoB cjaopMbi c 
peryjiHTopaMM 14, 15 n 16 AnnrenbHOCTH 
MMnyjibca, nepwoAa cneAOBaHUfl HMnynbcoB m 
AnMTenbHOCTi/i ctDpoHxa nMnynbca 

cxjOTBeTCTseHHo, npuHew AnnTenbHocrb 
nepeAHero cpponra pasHa AnmenbHocTn 
aaAHero cppoHia m peryjinpyeicfl e laKHX 
npeAeJiax, MTo6bi cfjopwia HMnyjibca MswieHfinacb 
or npflMoyrojibHoC^ ao rpeyrojibHot^. YcTpoPicTBO 
coAepxMT TaKHce AsyxKaHaJibHbiR yci/innTejib 1 7 

MOLAHOCTM, BXOAbI KOTOpOPO COeA^HeHbl C 

ci'irHanbHbiMM 6JiOKaMM 11 KOMMyraL^iii/i, a 
BbixoAbi CBTiaaHbi c AByM^ napaMki 18, 19 
aneKTpoAOB BoaASMCTBuyi m BXOAaMU 
AsyxKaHanbHoro npeoepaaoBarenji 20 TOKa, 
noAKnioHeHHoro BbixoAawM Mepes 

AByxKaHanbHbiC^ nuKosbit^ ASTeicrop k BxoAaM 
AByxKaHanbHoro HHTerparopa 22 m 
AByxKBHanbHoro aHajioro-mic|3poBoro 
npeoepaaoBaienfl 23. sbixoAbi KOToporo 
coeAMHeHbi c cooTBercTByioLAiiMki BXOAaMM 
AByxKaHajibHoro 6jriOKa 24 iiHAiiKai4kiki CMJibi TOKa 
M 6jiOKa 25 aaiAMTbi, KOMnaparop 34, 
cx^eA^HeHHbi^ cbomm bxoaom c kiHrerparopoM 
22, a BbixoAOM c cooTBercTByiOLi^i/iM bxoaom 
6noKa 25 3au4MTbi, 6jiok 26 3ByKOBoJ!| 
cumankiaaqnn m raC^Mep 27. flpn 3T0M 6noK 11 
KOMMyrai^MM BKntoMaer b ce6fl nepeKHJOMareriM 
28, 29 poAa pa6oT, nepeioiioHaTenb 30 
nofiapHOCTM, nepeKTiiOMaTenb 31 BbixoAHbix 
KaHaJioM M perynflTop 32 nHTeHCHBHOCTH 
BbixoAHoro cMmana (cmjiw TOKa), 
cOnoKupoBaHHbiP^ c BbiicnioMaTejieM 33 
BbixoAHoro CMmana ©JioKa 11 KOMMyTai^nM, 
ynpaBJiHiomnMH BXOAaMH-BbixoAaMM 

CBflSaHHOrO C COOTBeTCTByJOlUMMM 

BbixoAaMM-BxoAaMM 6jioKa 25 aau^MTbi n 
TaMMepa 27, AonoriHMTejibHbie BbixoAbi KOTopbix 
noAKJiioHeHbi K 6noKy 26 asyKOBoC^ 
curHajinaai^i/iM. npeo6pa30BaTenb 20 TOKa 
nMeeT AonojiHMTenbHbii^ bwxoa 35 An« 
noAKHfOHeHMf? BHeiuHnx perMCTpupyfOLi^nx m 
aHanM3MpyioLi^MX ycTpoPicTB, Hanprnwep, 
MMorpacj^a. 

ycTpoMCTBO pa6oTaeT cneAyioi4HM o6pa30M. 
TeHepaTop 1 Hecyi^eM MacTOTbi Bbipa6aTbiBaeT 
nepeMeHHoe Hanp^>KeHne np?iMoyronbHoCi 
cpopMbi ("MeaHAP") ^ nocTOiiHHof^ aMnnnryAbi, 
KOTopoe noAaeTc?! Ha MOAy-narop, a sareM a 
6noK 11 KOMMyrauMM. PerynaTop 2 HecyiAei^ 
HacTOTbi noaeonfieT nnaBHo perynnposaTb ee b 
AwanasoHe 2 5 kFl^. feHeparop 5 ipeyronbHbix 
curHanoB Bbipa6aTbiBaeT nepeMeHHoe 
Hanp«>KeHMe TpeyroiibHOM ctDopMbi, KOTopoe 
noAaercji Ha cyMMaiop 4 m Aanee b MOAy-n^iTop 
3. PeryjiflTopbi 6 m 7 HacTotbi m aMnnnryAbi 
no3BonflK)T nnaBHO peryjinpoeaTb HacToiy b 
Ananasone 0,25 2 fi^, a aMnjinryAy Ha BbixoA© 
reHepaTopa 5 b TaKHX npeflenax, HTo6bi rny6MHa 
MOAy-nJiL^nn HecymeM HacioTbi cocTaBn?ina ot 0 
AO 100% FeHepaTop 8 npyiMoyronbHbix 
cumanoB Bbipa6aTbiBaeT nepeMeHHoe 
HanpJ?>KeHMe npjiMoyrojibHoPi cpopMb!, KOTopoe 
noAaercfl na cyMMarop m Aa-nee b MOAy-n^TOp 3. 
PerynflTopbi 9 m 10 nacTOTbi M awnnnTyAbi 
no3BOJi5iK)T nnaBHO perynnpoBarb Macrory b 
AMana30He 5 160 Tu,, a aivinjiHTyAy Ha BbixoAe 
reHepaTopa 8 b raKHX npeflenax, HTo6bi rjiy6MHa 
MOAyJiflL^HM oocTaBJiflJia ot 0 ao 100% Oopivia 



Hanp5i>KeHMfl Ha BbixoAe ycrpoMCTBa npn paBHOM 
HyjiK) TpeyrojibHOi^ n npaMoyrojibHOM 
MOAyJini-luM npuseAena na cp\Ar.2, npn otjiuhhoC^ 
oT Hyjifl my 6m He rpeyronbHOM MOAyn«L\MM m 
pasHoPi Hynio rnydMHe npflMoyronbHoCi 
^ MOAy/umMM - Ha ctDMr.3, npM otjimhho^i ot Hyna 
rny^MHe npflMoyronbHOM MOAynfli^nM m pasHoC^ 
Hynio rny^MHe TpeyronbHOM MOAyjij^i^MH na 
0Mr.4, npM oTJinHHoPi ot Hyna myenne 
TpeyronbHOM m nps^MoyronbHOM MOAynsi^MM na 
ct)Mr.5. MoAynMpoBaHHbiM cm man nocTynaeT b 
6noK 11 KOMwyTai^MM. fipM nepeKHKDMaTene 28 
poAa pa6oT "HMnynbCHbiPi/nepeMeHHbii?i", 
HaxoAfliAeMcn b nono>KeHMM "nepeMeHHbiiii", m 
nepeKmoMarene 29 

"HenpepbiBHbiM/npepbiBMCTbiPi", HaxoAfliMeMCJi b 
/5 nojio)KeHMM "HenpepwBHbif^". 6noK 11 
KOMMyraqnM o6ecneMMBaeT pe>kkiM 

HenpepbiBHoro BOSAe^CTBMS^ nepoMeHHbiM 
MOAynMpoBaHHbiM TOKOM Ha nauiiieHTa {(p\Ar.2 5). 
npM nepeicnioMaTene 28 

"MwinyjibCHbif^/nepeMeHHbiM", HaxoAfliMeMC« b 
^ nono>KeHMM "nepeMeHHbii^", m nepeKmoHarene 
29 "HenpepbiBHbiki/npepbiBkicTbiM". 
HaxoAfliASMCfl B nojio^KeHMM "npepbiBMCTbiM", 
6noK 11 KOMWiyTauMM o6ecneHMBaeT pe>KMM 
B03Aef^cTBkifl Ha naqMSHTa nocbiJiKaMM 
nepeMeHHoro MOAyJii^poBaHHoro toks c 
AnMTejibHocrwMM nocbiJiOK 1 c M naysbi Me>Kny 
HMMM 2 c. Ppf\ o6ecneHeHkifl 9Toro pe>KkiMa 
cny>KMT npepbiBarenb 12. noAKnioMeHHbiM cbomm 
BbixoAOM K 6/ioKy 11 KOMMyTau^kiM. ripkiMep 
TaKoro pe>KMMa npn oTnuMHoJ^ ot Hynn myGuHe 
TpeyronbHoJ^ MOflynfli^MM m paBHof^ Hyjiio 
rny^MHe npflMoyronbHoi;^ MOAyJi^n^nii npMBeAen 
Ha c|:>Mr.6. 

jl|nfl BOSAeMCTBMj? Ha nai^MOHTa 
oAHononnpHbiMM nMnynbcaMM TOKa c 
perynMpyeMbiMki napaiweTpaiviM (cf)opMa SToro 

S5 CMmana noKaaana na dpvirJ) b ycTpot^cTBo 
BBSAeH ct)opMMpoBaTenb 13 MMnynbcoB c 
perynflTopaMM 14, 15, 16 AnnTenbHOCTM 
MMnynbcoB, nepMOAa cneAOBaHMfl MwnynbcoB, 
AnMTejibHOCTM cfipoHTa MMnynbcoB, bwxoa 
KOToporo noAKmoMSH k sbixoAy OnoKa 11 

40 KOMMyTai^MM. ripM 3TOM nepeioiioHaTenb 28 
"MMnynbCHbii^ /nepeMennbiC^" ycTanaanMBaeTCfl 
B nono>KeHMe "HivinynbCHbiM". 0opMMpoBaTenb 
13 MMnynbcoB pa6oTaeT TaKMM o6pa30M, mto 
nepeAHMM m 3aAHMi^ cj^poHTbi MMnynbcoB 
pasHbiM Me>KAy co6oM. flnMTenbHOCTb 

^ MMnynbcoB perynMpyeTca ot 0,2 ao 200 mc, 
nepMOA cneAoeaHMfl MMnynbcoB ot 2 mc ao 5 c, 
AnMTenbHocTb cjDpoHTa ot Hyn5^ ao nonoBMHbi 
AnMTenbHocTM MMnynbca (npM stom cpopMa 
MMnynbca nnaeno M3MeHfleTc^i ot 
npflMoyronbHOM ao Tpeyro/ibHOM). 

ripM npflMoyronbHoti cjDopMe MMnynbcoB m 
nepMOAe mx cneAosaHMfl. paBHOM MnM MeHbiueivi 
AnMTenbHOCTM MMnynbcoB MMnynbCHbiCi 
oAHononfipHbiC^ tok Bbipo>KAaeTcn b nocTOflHHbiPi 
(ranbBaHMHecKMi^). 

55 B OnoKe 1 1 KOMwyTai^MM npM noMoiuM 

peryn^iTop 32 MHTencMBHOCTM ocyii^ecTBnj^eTCH 
perynnpoBKa aivinnMTyAbi CMmana. KOTopwM 
nocTynaeT c 6noKa 1 1 KOMwyTai^MM na 
AByxKananbHbiM ycMnMTenb 17 mou^hoctm, 
npeo6pa3yK)LAMM stot cm man e tok, 

^0 B03AeMCTByK)LAMCi Ha nai^MeHTa. C perynfiTopoM 
32 cSnoKMposan BbiKnionaTenb 33 BbixoAHoro 
CMmana 6noKa 1 1 KOMMyTai4MM, nosTOMy CMna 
TOKa, B03AePicTByiOLAero na nai^MeHTa, npM 
BKnjoMeHMM SToro 6noKa b i^enb AByxKananbHoro 
ycMnMTenn 17 molahoctm wioKeT 
ycTanaanMBaTbCfl m perynMpoaaTbCfl TonbKO ot 



MMHMManbHoro sHaHeHUfl. B ctDyHKi^nn 6noKa 11 
KOMMyrauMM bxoamt raioKe oTicnioMeHMe n 
6noKnpoBKa noAann cumana Ha AsyxKaHaribHbiPi 
ycMJiHTenb 1 7 moluhoctm no KOMaHflaM raPiMepa 
27 MfiM 6noKa 25 aaLLiHTbi. CHHTMe 6noKMpoBKM 
ocymecTsnyieTcyi nyreivi OTKnioHeHUH OnoKa 11 
KOMMyraHkin ot AByxKaHanbHoro ycuni/irejifl 17 
MOiMHOCTM npn noMoii^n BbiKnioMaTenyi 33. 
BxoAfliMUM B cocraB 6noKa 11 KOMMyTai^nn 
nepeKmoMarejib 30 nonnpHocTM ocymecTsnj^eT 
nepeicnioMeHMe normpHocTM MMnynbCHoro roKa, 
a nepeKmoMarenb 31 KaHanoB o6ecneHMBaeT 

CB513b 6jlOKa 1 1 KOMMyTai\\A]A C nepBblM BXOAOM 

jiki6o c o6oMMki BXOAaMM AByxKaHanbHoro 
yc\Anmen9\ 17 moiuhoctm h, cx>OTBeTCTBeHHo, 
noAany BbixoAHoro Hanpfl>KeHMfl TOJibKO Ha oAHy 
napy sneKrpoAOB BOSAet^CTBUfl 18 mjim Ha o6e 
napbi 18, 19. 

B nocneAHewi cnyMae npM paGore 
ycrpof^CTBa b pe>KMMe nepeweHHoro roKa 
HanpnxeHne na ajieicrpoAbi B03AeP^CTBM5i 18 m 
19 noAaercfl cnHCpaaHo, npn paSore b peKuwiax 
nepeMeHHoro npepbisncToro TOKa n 
kiMnyjibcHoro roKa Hanpfi>KeHMe na sjieicrpoAbi 

B03AePiCTBMfl 18 M 19 npH COOTBeTCTByiOll^HX 

nojioxeHMflx nepeKHJOHarejief^ 28, 29, 30 MO>KeT 
noAaBaTbcn cMHC|>a3Ho m b npoTkiBoc|:)a3e (KaK 
noKa3aHo Ha <p\Ar.& m 9). nocjieAHut^ pe>KMM 
Haneojiee 3ct)ct)eKrnBeH npn B03AeKcTBMM na 

MbfLUL^bl-aHTarOHMCTbl . 

Cumanbi c AByxKananbHoro ycujiHTenfi 17 
Moi^HocTM nocrynajoT na AByxKanajibMbiCi 
npeo6pa30BaTenb 20 TOKa. BbixoAHbie 
HanpfixeHMfl c npeoSpasoBarerm TOKa 20 
noAatOTC^i Ha AByxKaHajibHbii)^ nuKOBbii^ 
AereKTop 21 , cumanbi c KOToporo nocrynaiOT Ha 
AByxKaHanbHbifi aHanoro-L^nct:>poBOM 
npeoSpaaoBaTeJib 23 (Al4n) m, fxanee, na 
AByxKaHanbHbiM 6noK 24 MHAHKau^nM, 
npeACTaB/iflKDLUMM co6ot^ abb JiUHeC^KM 

CBBTOAHOAOB, CHa6>KeHHbie UJKaJiaMM. 

npeoOpaaoBarejib 20 TOKa, ASTeKTop 21, 
AByxKananbHbiii Al_|n 23 n 6noK 24 MHAMKaL(HM 
oepasyHDT ABa MunjinawinepMeTpa, 

rpaAynpoeaHHbie b aMnnnTyAHbix SHaHeHnax. 

Hanpfl>KeHi/ifl, c|)opMMpyeMbie 
AByxKananbHbiM AUfl 23 no cumanaM nuKOBoro 
AereKTopa 21, HBJiflHDTCJi raiOKe CMmanaMU, 
ynpaejiAHDiMUMM Ojiokob 25 saiAHTbi. flpn 
aMnnnryAHOM SHaMeHnn cunbi roKa, 
cyiJ^ecTBeHHO MeHbiueM 1 mA, hto GyAer HMeib 
MecTO npi/i BKmoHeHMM ycipoCicTBa 6e3 
Hajio>KeHMfl sjieKTpoAOB Ha nai^neHia (pe>KHM 
xojiocToro xoAa), curHan a 6noK 25 aaLnmbi 
nocTynaer no muHe "BbiXOA xx". Hpn 
aMnnnTYAHOM sHaneHHH cMJibi TOKa, 
npeBbiLuaK)i4eM 100 mA, hto Syfler nweTb Mecro 
npn BKHfOMenuM ycrpoCicTBa c saMKHyibiMH 
3JieKTpoAaMn jim6o npn BbixoAe us crpon 
AByxKananbHoro ycunnTenfl moll^hoctm, curHan 
Ha 6J10K 25 aaii^MTbi nooTynaer no muHe "sbixoA 
K3". flnji cjDopMMpoBaHMfi cumana aaiAHTbi 
cJiy>KaT TaiOKe HHTerpaiop 22. noAKnHDHeHHbiCi 

CBOHM BXOAOM K OAHOMy M3 BblXOAOB nUKOBOrO 

Aereicropa 21, m KOMnapaTop 34, noAKntOHeHHbiM 
CBoi/iM BXOAOM K BbixoAy MHTsrpaTopa 22. KorAa 
cpBAHee SHaneHne cunw TOKa AocTuraer 70 mA, 
cuman c KOMnaparopa 34 nocTynaei na 6jiok 25 
satHMTbi no iJJMHe "BbixoA rr". Bo Bcex cjiynafix 
BbixoAHot^ cuman 6noKa 1 1 KOMMyTaL\HM no 
KOMaHA© 6noKa 25 3aLHMTbi OTKnKDHaeTCfi ot 
BXOAa AByxKaHaribHoro ycunnTena mou^hocth 17 
M BKHioHaeTCW 6noK 26 seyKOBOM cumajinsaLiMM. 

Bpewn npQi4eAypbi saAaeTca perynaTopoM, 
BXOAfliMMM B cocraB TafHMepa 27. TaPiMsp 27 



sanycKaeTCJi sbiKnioMaTeneM 33 6D0Ka 11 
K0MMyTai4MH. riocne OKOHHaHna saAaHHoro 
BpeMBHH npoL^BAypbi no KOMaHA© TaiiMepa 27 
BbixoAHOM curHan 6jioKa 11 KOMMyTai^nn 
OTKHiOHaeTCfl OT BXOAa AByxKananbHoro 
^ ycMJiHTeji^i 17 MomnocTH, m BKnioHaeTOW 5noK 26 
3ByKOBOM CMrHanMsai^MM. 

TaKMM o6pa30M, b oahom ycrpot^cTse 
coBMeineHbi Bce ncnojibsyeMbie b MnpoBOM 

MeAHI^MHCKOfl npaKTUKS TOKM: HMSKOnaCTOTHbie c 

peryjinpoBanneM nacTOTb!. HuaKonacTOTHbie c 
"6bicTpoM" M "MeAneHHot^" MOAyJiflUnet^ c 
peryjinpoBaHneM Macrorbi m myOnHbi 

MOAynWL4MM, MMnyjlbCHbie C HUSKOnaCTOTHblM 

3anoJiHeHMeM (npepbiBUCTbie), oAHonojiflpHbie 
MMnyjibCHbie rpanei^MeBMAHof^ c|:)opMbi c 

/5 perynnpoBaHnew AnnTenbHocru, nepnoAa 
cneAOBaHUifl m ct^opMbi MMnynbcoB or 
npflMoyrojibHOM ao TpeyronbHoPi, nocTOflHHbie 
(ranbBaHMMecKne). 3to nosBOJifler 
iicnojib30BaTb Bce MSBecinbie MeroAMKM 
sneKTpuMecKoil ciMMyjinm/in HepBHO-MbiiueHHoi^ 

^ ckicieMb) KaK c coxpaHeHHO^^ i^HHepBaqkie^, tbk 

M C A8HepBVip0BaHHblMM MblLUL^aMM, oe-beAMMMTb 

Bce MeroAMKM GneKxpuMecKoC^ AnamocTHKH 
HepBHO-MbimeHHoP^ ckicreMbi, npoBOAi^Tb 
3neKTpoaHanre3Mio m ceAaiUBHoe BosAei^cTBMe 
Ha i^eHTpanbHyK) HepBHyio CHcreMy, a rame 
ocymecTBnflTb npecKOKHyK) 
3neKTpoHeJ^pocTHMyjiflL\MK) nepuclDepMHecKoPi 
HepBHOM ckicreMb). DepeHkicneHHbie 

B03M0>KH0CTkl yCTpO^CTBa nOBblLJJaK)T BfO 
TepaneBTMMeCKyiO 3Ct)C|3eKTMBHOCTb npM 

OAHOBpeMeHHOM CHki>KeHkiki Maccbi M ra6apiiTOB. 

Oopwyna M3o6peTeHHfi: 

1. yCTpOMCTBO Anfl BOSABMCTBHH 

sneKTpuMecKUM tokom, coAep>KaLij;ee reneparop 
cumanoB HecyiUBCi MacTOTbi, cBaaaHHbiP^ c 
nepBbiM BXOAOM MOAyJiflTopa, C|DOpMHpOBaTeJlb 
^ TpeyronbHbix cumanos HuaKoti nacTOTbi, 
ct)opMMpoBaTenb oAHononfipHbix nMnyjibcoB, 
6noK HHAHKaL\nn, 6noK KOMMyTau^nn m ycunnTeJib 

MOLAHOCTM, CB513aHHblCl C SJieKTpOAaMM 

BOSAeMCTBi/iyi, oTJiMMafomeecH tbm, hto b nero 
BseABHbi renepaTop npyiMoyronbHbix cumajioB 

HM3K0i^ HaCTOTbl C B03M0>KH0CTbK) 

peryjinpoBaHMfl ero nacTOTbi m awnnnTyAbi, 
cyMMaTop, npepbiBaTejib, aHanoro-i^ncppoBOM 
npeo6paaoBaTerib, oamh na buxoaob KOTOporo 
noAKHJOHBH K 6noKy MHAMKai4HM Gunbi TOKa, 
^ nocneAOBaTenbHO coeAnneHHbie nMKOBbii^ 
ABTeKTop, MHTerparop m KOMnapaTop, a TaK>Ke 
6J10K sauJiMTbi, TaC^Mep, 6noK 3ByKOBoi^ 
cMrHanMsai^MM. npeoepasoBarenb tokb, bxcabmii 
noAKntoHeHHbJt^ k BbixoAaiM ycunnTenfl 

MOLAHOCTki. a BblXOAaMli Hepe3 HMKOBblC^ 

50 ABTeKTop K BXOASM aHajioro-L^Mc^poBoro 
npeoOpasoBaTejifl, Apyrw© BbixoAbi Koroporo m 
BbixoA KOMnaparopa coeAi^neHbi c 
cooTBercrByioiAkiMbi bxoa9mm 6riOKa saiAMibi, 
npn 3TOM renepaTop curnanoB necyiAet^ 
MacTOTbi BMnoriHeH nepecrpanBaeMbiM, 
cpopMMpbBarejib rpeyrojibHbix CMmajiOB hmsko^ 
MacTOTbi BbinojiHeH B BMA© renepaTopa 
jpeyrojibHbix curHanoB c BOSMOKHocrbio 
peryjinpoBaHMii ero nacTOTbi m aMnnnryAbi m 
noAKHiOHeH K nepBONiy bxoay cyMwaropa, 

BTOpoi^ BXOA KOTOporO COeAHHeH C BblXOAOM 

ynpaBJiweivioro reneparopa npnMoyronbHbix 
cMrnaJioB hmskoJ^ nacTOTbi, a bwxoa c BTopbiwi 
BXOAOM MOAyJiflTopa. ctJopMnpoBarejib 
OAHonojiJipHbix MMnynbcoB BbinonneH c 

B03MO>KHOCTblO M3MeHeHMfl AnHTeJlbHOCTM 

1/iMnyjibca, nepMOAa cneAOBankin MMnyjibcoB m 
AnmenbHOCTH cpponra nMnyjibca, ycujinTejib 



M014H0CTM BbinonHSH AByxKaHajibHbiM, a 6noK 
KOMMyrauMM BKmoHaer b ce6fi nepeKnKDHarejiM 
pofla pa6oT, nepeioiioHaTejib nojiflpHocTn 
Bbixo/^Horo TOKa, nepeKnK)MaTenb BbixoAHbix 
KaHanoB \a peryjinrop CMJibt BbixoAHoro TOKa, 
cBfiaaHHbi^ c BbiKntoMarejieM BbixoAHoro 
cumana 6noKa KOMMyTaLinn. npuneM 
ckimanbHbie BxoAbi 6jioKa KOMMyrau^iiki 
noAKnioHeHbi cooTBercTBeHHO k BbixoA^M 
MOAyji^Topa, cj^opMnpoBaTerifi oAHonojifipHbix 
HMnynbcoB m npepbiBarejifl, cMmanbHbie 

BblXOAbI K BXOAaM yCMJIklTeJIfl MOLU^HOCTkl. a 
ynpaBJi;iK>Ll^Me BXOAbl-BblXOAbI K 

cooTBercTByioLAMM BbixoAaM-BXOAaM raC^Mepa ki 
6JioKa aau^i/iTbi, AonoriHMTejibHbie BbixoAbi 



KOTOpblX COeAMHeHbl C 6J10K0M asyKOBOi^ 

curHannaauMM. 

2. YcTpoMCTBO no n.1, OTni/iMaioLneecfl rewi, 

HTO 3iieKTpOAbl BOaAe^CTBMfl BbinOJlHOHbl 
CMeHHblMkl. 

3. YcTpot^cTBO no nn.1 m 2, oTJinnaKDu^eecfl 
Tew, MTO npeo6pa30BaT©Jib TOKa HMeer 

AOnOJlHMTeJlbHblf^ BblXOA AHH HOAKnioMeHkin 

BHeujHkix perMCTpkipyiou^MX i^/iuiki 

aHannsnpyioLi^MX ycTpot^cTB. 

4. ycTpoC^cTBo no nn. 1-3, ornnHaiOLi^eecfl 
TSM, MTO nuKOBbiR ASTeKTop, MHTerpaTop, 
aHaJioro-L^Mc|3poBo^ npeo^paaoBarejib n 6jiok 
i^HA^Kaukiki ckiJibi roKa BbinojiHeHbi 

AByXKaHaJIbHbIM M . 
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The technology can be used for treating patient with trauma and damage of locomotor 
and nerve systems by means of electric pulses, electro-stimulation and central or 
through-skin electro -analgesia. The device can also be used for investigation of 
sensitivity of nerve-muscular system with various methods [1]. 

There is a knoAvn device, which consists of a generator of pulses of rectangular 
frequency, a modulator, a generator of pulses of triangular frequency with tuneable 
frequency and amplitude, power amplifier connected with its output channels to 
action electrodes. This known device is currently used for stimulation of nerve system. 
However, the procedure is done with the altemating pulse only, which restrict 
functionality of the device. 

There is another known device, which is the most close in terms of its functionality to 
this invention. This device is described in [2]. It consists of a generator of carrying 
frequency, which is connected to a modulator of low frequency, a signal shaper, 
indicator, a communicator and a power amplifier. This device operates with unipolar 
electric pulses or pulses of carrying firequency. However, this device does not allow 
tuning the time interval between the pulses and only allows continues pulse. Also, it 
only has one channel and cannot be used for muscle — antagonist. This limits 
functionality of the device. 

Our solution enhances the functionality of this device. The proposed device contains a 
generator with pulses of carrying frequency, connected to the first channel of 
modulator, a triangxxlar signal shaper, an unipol signal shaper, an indicator, a 
communicator and a power amplifier. Our solution differs from the exisiting ones 
because it contains a generator of rectangular signals of low frequency and amplitude, 
an adder, an interpreter and analogue-to-digital converter, whose first channel is 
connected to the pulse unit, which has serial connection with a detector, an integrator 
and a comparator; it also connects to a protection unit, timer, and a unit of sound 
signalisation.. 

The pulse transformer is connected (on input) to a power amplifier and with an output 
to an analogue-to-digital transformer, whose other channels and output channel of a 
comparator are connected by corresponding output channels of a protection unit. 

A signal generator of carrying frequency is tuneable. A triangular signal shaper is 
designed as a generator of triangular pulses of tuneable frequency and amplitude. It is 
connected to the first exit channel of an adder, whose second channel is connected to 
a generator of signals with low frequency. Its input channel is connected to a 
modvilator, whose shaper is designed so that the duration of pulses can be changed. A 
power amplifier is double-channel. A commxmication unit includes a switch for 
changing the pole of input pulses, a switch for changing input channels and a pulse 
strength regulator. A communication unit is connected to the unipol pxilse shaper and 
a breaker with a timer and a protection unit. 

All electrodes are designed to be changeable, which broadens the applicability of a 
device. The pulse transformer includes a port for connecting extemal devices. A unit 
of pulse power indicator has 2 channels. 



The essence of this invention is that one device allows treating patients with tuneable 
frequency rectangular or triangular pulses. Also, frequency and power of pulse can be 
changed within a large interval; the pulses can be continues or interrupted and go 
through one or two channels. Fig. 1 illustrates a structure of the device. 

The device contains a (1) tuneable oscillator of carrying frequency, (2) frequency 
regulator, connected to modulator (3), adder (4), a generator of triangular signals (5) 
and regulators (6) and (7), and a generator (8) with regulators (9) and (10) for 
frequency and amplitude, respectively; a communication unit (1 1), a breaker (12) and 
a shaper of unipol pulses (13) with unipol pulse regulator (14),(15), and (16). This 
device contains a double channel power amplifier (17), sound signalisation (11), 
which is connected to electrodes (18), (19) of a pulse transformer (20), integrator (22) 
and an analogue-to-digital converter (23). A converter (23) is connected to double 
channel indicator of current force (24) and a protection unit (25). A comparator (34) 
id connected to an integrator (22) and a protection unit (25), also to a unit of sound 
signalisation (26) and a timer (27). A unit (11) includes switches 28, 29 and switches 
32,33 and a conununication unit, protection box 25 and a timer 27, which is 
connected to 3 5 . 

The device works as following. A generator 1 generates rectangular pulses of constant 
amplitude. These pulses go to a modulator, then to a communicator 1 1. A regulator 2 
generates regular frequency pulses in interval of 2-5 G. A generator 5 generates 
triangular signals and sends them to an adder 4 and a modulator 3 . Regulators 6 and 7 
of frequency and amplitude allow regulating frequency in the internal 0.25-2G and the 
amplitude in such an interval that the depth of frequency on exit is between 0-100%. 
A generator of triangular signals gives changeable pulse, which goes to an adder and 
modulator 3 . A regulator 9 and 1 0 of frequency and amplitude regulates frequency in 
the interval 5-1 50G and amplitude in such an interval that the frequency on exit 
reaches 0-100%. This is illustrated in Fig 2 and 3. 

A signal goes to the unit 11, which has a switch 'continues / interrupted' pulse. This is 
controlled by unit 12. A shape of this signal, when treating patients, is shown in Fig.7, 
The duration of pulses is 0.2-200 millisecond and a period between pulses 
2milisecond-5 second; shape of pulses is changing from rectangular to triangular. A 
communication unit 1 1 regulates the amplitude of signal. A regulator 32 includes a 
switch 33, which regulates the amplitude of pulses. The unit 1 1 is also responsible for 
tuning off the double channel amplifier 1 7 and is connected to a timer 27 and a 
protection unit 25. The unit 1 1 also can contain a switch of the current's polarity and 
(31) a switch which commxmicates with the amplifier 17. 

When the system works with the alternating current, the pulse goes to electrodes 1 8 
and 1 9 in phases; when systems works with alternating interrupted current and pulse 
current, the pulse goes to electrodes 28,29,30 in phase and in unti-phase (see Fig 8 
and 9). The former set-up is the most effective for muscles -antagonists. 

Signals from double channel amplifier 17 go to the two channel current converter 20. 
The resulting pulses from (20) go to peak detector 21. Signals from (21) go to (23) a 
double channel analogue —to -digital converter, and further to unit (24). Signals 
generated by 21 regulate a protection unit 25. When amplitude of a current is less then 
1mA (when device is not used on a patient),a signal to unit 25 comes from 'Exit XX'. 



When the amplitude of a current is higher than lOOmA (electrodes are connected or 
broken current amplifier) , the signal to unit 25 comes from exit 'K3'.When average 
of current amplitude reaches 70mA, a signal to 25 comes from 'exit GT\ In any case, 
unit 25 can terminate signal from unit 1 1 and turn on a unit of soxmd signalisation 26. 

The timing for a procedure is set by a regulator which is a p^ of timer 27. The timer 
27 can be tumed on by unit 33 of unit 1 1 . After the procedure is complete, the timer 
27 tunes off the two chaimel amplifier 1 7 and turns on a unit 26 of sound signalisation. 

Therefore, a single device discussed here contains all possible currents which are 
currently used in medical practice. This allows to use all known techniques for 
electro-stimulation of nerve system, to unify all techniques for electro-diagnosis of 
nerve system, to perform electro-analgesia, and also perform through-skin 
(transdermal) or central treatment of nerve system. These properties broaden 
applicability of the device. 

Formula of Invention 

1 . Apparatus for treating by current for medical technique - includes a generator 
of rectangular signals with frequency and amplitude regulation, adder, current 
breaker, analogue-to-digital converter, indicator of current force, timer, 
protection unit and unit of sound signalisation. The apparatus is different from 
all others because it has a generator of rectangular signals with frequency and 
amplitude regulation, adder, breaker, analogue-to-digital converter, one of the 
electrodes of which is connected to a indicator of current force, which is 
connected to a peak detector, an integrator and a comparator. A generator of 
carrying frequency is designed to be tuneable, so that the amplitude and 
frequency of the signals can be regulated; also duration and intervals between 
the pulses can be regulated. The current amplifier is a double channel. A 
communication unit includes a switch for changing current polarity, charmel 
switch, and regulator of a current strength. 

2. The apparatus is also different because the electrodes are designed to be 
changeable 

3. The current converter has a port (socket ?) for adding extemal devices 

4. A peak indicator, integrator, analogue-to-digital converter and unit of current 
force indication have two channels. 



